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Abstract of JP2004297055 

PROBLEM TO BE SOLVED: To solve the problem 



wherein a semiconductor device having high 
characteristics can be expected when a 
semiconductor film is subjected to annealing by 
using a continuous oscillation laser, but when the 
semiconductor film is scanned with a beam having 
an elliptical shape in cross section, the area ratio of 
a region of bad crystallinity to the whole film 
becomes high and causes a trouble when 
increasing the integration of the semiconductor 
device. 

SOLUTION: The semiconductor film as an object of 
irradiation is irradiated with harmonic waves emitted 
from a continuous oscillation laser and fundamental 
waves of wavelength 1 [mu]m or so in an auxiliary 
manner at the same time. A region of the 
semiconductor film which is less given the energy of 
the harmonic waves is more given the energy of 
fundamental waves, and the other region of the 
semiconductor film which is more given the energy 
of the harmonic waves is less given the energy of 
fundamental waves. By this setup, a long crystal 
grain region can be formed in the semiconductor 
film restraining a region of bad crystallinity from 
being formed. 
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BS*tffi-?*>3¥*ftBtl-, JtlR*fii'-1fa»e>l*ffl£*ifci«lSRfcRii#fcSft 

*s iS5 1 CO J® iz 14 » Sft2£c03ujwu=¥-£-££{£<L-C. fiHK©^*/^ — 

# 1 <7>m^X !Jte^^2C0fg«clci4«*SEC03i^yu^-«;SSr^ 1 cofSignc^x./cSft& 
©3i*/udjf-ffiar < fcr>jl5<L.T-5-*.5. * 36 93 tt , ilEcO^felcioT^fBtt^Fft^igco 
»*«:KJtL**Sfc, ^^^)R±lcft^ B B B iKcffl^^^^f5ri^pItgt L fc u - 1f BR » 
^jfefc4tf.BB|t^«,Mtflc:^#frSfi(O^Sa*)**«W-r^)o 40 

[0015] 

Ull (b) »4*»W©SVtSrttWi-5HB-Cfc5. *i*»C«H «0 f - * !/ h 1 
0 6S:S»t5. t'-A^^y V 1 0 6cO)gt*^14^^frttlc4<P^iR$ixSffi«ldfo'3 

t? , 3i * - ft s b (4 ft is B B B n m « ^ j« co bs m . 3i 3? - & m c »4 ¥ as » m co @ © co 

H fit Sr 15 -T . 
[0016] 

**W»iS*Si:J:5tr-A^jKy h 1 0 7$rt*-A^/Ky h 1 0 eizmte&imrXffiW} 
#) IZ m It -t Z . &ft^lMmSgooS*jSl4iiSco^#($:iIlci4n^itX$n^^^. S 99 ft 
lc49^i4Lfc¥^«:|gncf4J;<giilX£*l5„ * <D tz tb . tr-A^#yhl06*SfiB4t* 50 
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* ft *r » *l 1" 3 . ^#{£B£KRifc£tt5i*.'U3 J -#:ftj£II]i (b) <Dm&X- 
*Lfc J; ? ic^iltitS r t*ST-# 6„ J: o t » i& B B a t4 ^ II 1i « co T- # 3 ^ * /u - ( 

hi (b) 4>ro«ttB, cig©i^^=¥-) ■s-x.-r, 

l 0 7*IRitLfc*fc¥*f*K#»tti-6**yu*f — *aE##ttJ**i l 2 "C * $ ix 5 . 

* *J , f *S©KiRItlj:5 x 1 0 2 /c mlilTtfeS^, il^co^jUffcSllc^^/U^- 
Sr-^*.*aa4rfi'5fe*t>lwH:5 x 1 0 3 / c m « ± co PJ* i|3l ^ & g T- -5 0 L # o T , 
¥*frfltii*»ttr5wMcJ:oTX;*:«<D!ftJR«*#^fc< Hi 0 ik-f ti\i , 

[0017] 

tf — y h 1 0 6 i3 i 1/ 1 0 7tc£'9^^$nfc^#ft:aoBB|t®t:(CH±t< : a-lSL 

T , 2oro^ B B B^«^5^^$n5o ffit^l 0 8X^1 10 l±. ttfitt^AflUtfc!) . fit 
«10 9ttftttftS[««-Cfe5. fl«l 0 8 M 0 QWltttHfilX,,, X , D T' £ *t 

-5= mi ( b ) {c ^ l fc m #t m tt „ mi ( a ) ic ^ l 7t . « r tit <o tr — a tk -> ^ co ^ & 
m *t l t m * fc HR it m x <o t , *s a tt * ais * © « a* # # ic * s < . 

# ;*: # ^ . Ill (a) <d m tt is X > f 0 2*5J:0!1 0 3lif ttftlSift^ 
f SSSffl^T'fcS, H« 1 0 2 t 1 0 3 ©itt^tl^'tlXjs, X ]S Xm £ 
X 2S »X 2D , X 1D >X ls Offl^/6Sfc5o Sfc, HI1 (b) iCio^TIS, « f| ft CO f - A 

Ki:«*a-Cfl8*t****s?>K'— ^«:*aE$*5. S*K© t'-A^^y h i o 7 fi x jfe £ 

* ft co f - J*, m , + ASSfc: Jfc^T M«S# Jtv* © «: JB 5 . t'-A7*y F 10 7!:^ 

7©»J^tti|t*flcBI±*Kia«Lfc^«Bt/iifwag3tBt-efir5. 4*. ®3fefKt^^fr)S 
S ® £ co Sg fit 12 . Eltf3^cJ:5ie«£&Cfc*T*5IB0'h£<rs©#3*L^. * 

[0018] 

± CO <t p , *»WTtti«««©3i^yU^-Aiit|SEW^Jte<flBi+**tS0l«»C % £ * ft 
co * /v ^ — & it tfc #j # < fig it $ ti -5 i 5 v s*&cotr— h^ttfc^vMix^ 

JBj*Sr«iiWLftasib. ^iftSClt^tt© J: 5 -i4*aSfij(**»)St5: t^nj 
t&b t£ Zo ft *3 , St f* ¥ 31 # CO KR I* Id ffl V* 5 t* — A * jtf y f> J& 14 m 1 ( b ) co 

fflff* 1- (S^ $ frft S#ftC0W — ifd»^lta$tu5K'— 12 (a) , (b 

) . (c) o± 5 4«tt©1^-A^#y hifflv^Tt »SSft<otr-A£}ggc 
fflW * tl h & o ft If T S fc* — A % 9 , S * ft co f — A tff -y h Irlfe^btT'bl 

fc5iMiS*K«*^«tfflv^Tt iva, ffifltR, **ft*ir«*ffll/^Tt>«toft 40 
l^o £ fc . S*ftCOf — A^^y h Wi^/U^f- 35 £ £ IH 3 (a) , (b) 
l:JDIL, i«WSt<03i*/u:¥-astfc(fcW^ft< RSItSH5flB«Jc*a|c«L03i + /u^-dSit 
(RW#<IWSii5i5i:LT<>J:v^. fc^>v^tt, 13 (c) coiplc:S*ftSr*& — ft^i 

[0019] 

*B^*|B#T*M^-r5*^i*:SI«C0^gS^)*lcSai-?,^BJC0^|^C0-Oli N 
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J 

m&ik¥mf*-m<DM®;ytm\ctt l t , « hx m & & 5 x 1 o 3 /cm#±«>asft«iB«>sB2(D 

f — At, 

5r hu IE fi8 It ® J- S *a T ffl B# Id bs £f -f .5 x a t . 
is IB 1 cot'-A&tfftiJlEif! 2 co t' - a id # l t fu IE If. It s £ *t ft id fg 1 fa id 3£ »i £ 

[ 0 0 2 0 ] 

»t5»ft«»o ifim#mm£k¥m&m<DBimvim\zttirz>'&i&& & 0 & . a > 1 0 
itu ie jb 1 <o \f- j»Rxfm&m 2 <Dv~-j±izMLxmm&i¥-m£k*mfrmzmM#)iz'm 1 # 

|S]ld#»£-£;5Xai:. 
[ 0 0 2 1 ] 

*WiW»^IW*i-5 i l i 3|c*a6«©^«*jSfe»wiBi-S»W«)flil«0«riEJ4, 

pT&ftillWTCDSEftSrffi^-rs i/-f^SSl *»<bltm£*b5& 1 Olf-A^, *HE # J* 

B B B ¥ 31 flc W *■ S3 It S t L T , bu IE ffl It S Id *5 ^ -c ft tr — A Id Ms X -f 5 x a t . 20 
hm IE If. It ® Id io T , S(H2!ISi©fcr-Aosa*t$*L5««tc % s^js^a^i-su-if^ 

a&THait-rsxat, 

Su IE IB 1 ©t'-AStftlifBl 2 co t* - A Id # L T ftJ IE IS It S £ f§ St ift Id l # ft Id ^ ft £ 

St IE SB 1 <F> f - A R If mi 15 & 2 co fcT - A Id M L T luF IS HR It iS *B ** ffj Id & 2 * |pj Id ^ W) £ 
[ 0 0 2 2 ] 

s « ± id 0 m m B B B * m # m & m -r * x a t , 

^im^^WTco&ft5rtti^-r5 v — If 36 « S 1 ?!>>ibltffi$ix5!B 1 CO tf - A Sr , 

**ffHI*fi8*tffii: L T „ R5 It SS Id *5 V> T ft tf - A Id *D X 1" 5 IS t . 

M It B td J* 7L 3 JB l co tr - A co * - $5 ft a* i* ^ SB l cofH^ldii, s^&^tti^-rs 

u-1f»fi#2*»e>*tffl$ix**2©K'-AO = */udp-«ftSrfi:< L , f 1 fflfc'-A© 
— «ft**«l CD «fc 9 (£ V> SB 2 CO fl igc Id 12 , JB 2 O tf- A Wi*A<*-*S * 
J(Si©««Jd#x.53i^A'^ — flgftJ:9aS< LT, SB 2 cd tf - A £ SB 1 <o t" - A |d fi *a T 

^lcotf-AX^^2(Otf-A|d^LTBgltB^*e*f^ldmi*-rS]ld#K)$it^75S^. # 
^ B 1 3 ^^^)«^fi^ B 1 3 Sfi^tSM B | l ifetiiScoi^^ldT-#5^ B B B 14>F^ti«4^»^i-^X 40 

a t . 

micot'-ASl> , ^2cot---A|d^LTBB|t®^tSM«)ldm2*rS]ld^t))$-fr?,X@^W 
[ 0 0 2 3 ] 

*0^^ST-M^i-5¥^^SI«(O^Sa^i*ldM-t-5^B^coftb,<o«A!ci4, 

pim*^WTcoKft5rtii^-r^> u - If 3§ 2s g§ 1 a»f>**a$;JxS* 1 co fc* - A £ , SU IE 0 M 

&&*mfrm&m!ttm t l t , m ie js it s id a ^ t ft ^ f - a id m x -r 5 x a t . 

flaitSld^x.^^ l cof-Acoai^yu^-^ftdSi^v^ l co^^T-14, S*&SrttS^-T5 
U-1f*«»2*»t>lttb$*tS»20tf— A©«Sr«l< L, f 1 oe-AWx^;U^-i 50 
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g a* ft i <om® <fc r> is <^ ft 2 © in « -e r± * 2 <o tr - a © « * * 1 <om®\zm&-r 5 f - a 

rodi !)*< It, ft2cot*-A£:ftlcDfc:* — A l:llaTlltt5lSi: , 

ft 1 ©t-A5U : S2«)f-A|:yLTlMI?rffiJtWi:S 1 #1*1 lc » ■& £ -Br ft # , # 

A * « ft K ft £g B B B tt « fc * tS A tt « « © Pi W 1C T- # S & B B B (C (El # ffi CD *g 3, tt ?5* Jg 

ft 1 <7> f — Afi.U J ft2©f — At^»LTfig|t®Sr*i3^6t){-ft2*|6jl-^iJi$^r-5XSSr : fir 
[ 0 0 2 4 ] 

ts^x^tst, 10 

X 2 / (2X 2 +X,) <0. 1 
«f:t:i?:»^H't^5 ( ft *5 , ilS*tt^fiffl«»c*SV^T» IS b b b tt CD ± £ £ ii * 

1 MmWTT-fc-So 
[ 0 0 2 5 ] 

* , ±IE^?gro«figtC*3V>T. i!u!eftl<Dfc*-A£fcttiiufeft2cDt*-Att, ^iM« 

co % fls u — if , m&i' — 1?iztite&mu — i?frbttm£ti1zh<oX'hZZh&¥fWib U 

V 5 . Ht(i5^*U — f i LT> Ar l/-f , K r U-f , C0 2 U — iF^S etF IS H 

#l/-f t Lt, YAGV-t\ YVO,U-f , YLFW-f, YA 1 Ojl'-f , Y 2 
O s l/-f , /V t' - U - f , TU :3 r-^>'K7-)'KU' — if, Ti :t77^tl'-f§^fe 
9, mffE&JRi' — LTIi^P *> A # K 5 <} M. u — if , ffl^^u — If, & ^ $L u — If a* 20 

* »f 6> ix 5 o 
[ 0 0 2 6 ] 

* „ J: f2 3§ <D #f lc :fc ^ T , tfllEft 1 <D f-A|j:^»®)Kf i^ici 9 i^^ffi^^^l 
Siitk^:i4:*Iit5. $H1iftmi&itt¥**\z&t>ti& £§ B B B tt, WitfLBO^ 
BBO^KDP, K T P ^ K B 5 . C L B O t tt tl 5 t> CD & ? t ^ & $J * CD "C 45 
TI^S. r.ixe>©*i»Jg3t^*^-S:u-1f©*lf««Jl>lJ:Aix5ri:-C» « « Sft * Sr * « 

»c ± if 5 r t a* r- # 5 o 

[ 0 0 2 7 ] 

*7t> ± IE 38 9! CD « Id *5 1^ T , WEl^-f f-AI4TEM, 0 ( V #t * — K ) T 38 

o 

[ 0 0 2 8 ] 

— ft — If tr — A. co M I* 4- H i" 5 Jo »c tt , iWli:iil''i¥ET'foot, a> o tf — a 

iitltSi, SftlEU — If — *©Aft^**»±, A**ffifc:£*ft3ifflfeS2Z*fcttl!trlE 
ft i2 co ft £ a* W , WIEfi8j+ffil^«m*ix, a> o , iulEu-lf-^lc^LTS^tt^^-rS 
S«W)f $*5d ffe5t#> * ^ arctan (W/2d) S:ifcf©^iS 1f IS CD U — Iff 

-A^ffiltSi^, i«?«»»4jB*(0W-1fK , -AJC<5V^-Cj«0aro s K.B!jJ*>5 0 ft *> 

. u - If fc' - A co t»i Bfr a* , SuieA#t®±(cft^t#«i, Rtt*SrRAttilc»»LfcfcO 40 
cOAlt^SSr^t-TS. r<OAltAS*TU — Iff — Aa*Aat£*t*xtf. X IS <D J| ® T* co 
S 3t ft i: » mJfES«cDS®a><bco£ttftta*-f)5£-tt1-\ -^ftu-lftf-AWBB.atSrff? 
r i: a* T- 1 5 „ W Jh co fi tt , £«toffl$r*«:ii:LT#;tfc. H m tt > S « co Jg iff 3s a* 
1. 5SimcDfccD;4-#<, - cD.SMfi £ # It K A*l5 i: _L IE » M "C * tH Lfc^g «fc 9 k * # 
ft 1+ * {I a* » h -5 o L L ft 75* lb . t* - A X jK -y h co ft # * [6] <D Pi M <0 * A> ¥ - tt ft 
a ?5* 5 * , ^co^^-T*co^^(O^Wtt'>ft<. ±fEcog[ttl{fiT* + ^liTi^@«co^jm 

[ 0 0 2 9 ] 
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- (75 - S«tf>i?£ d ft v*Sfctti: ft 5 
[ 0 0 3 0 ] 

^ 1^ — A # JS ft $ *X S « *fc *5 T , ffilBU — 1f»fi»2j&»feWffl£ixaSIS2<Z>K'— A© 

ai^/udf — ^*4r*l) — ■fkLTSSW-fS^-St, Buf5^1cot'-A5.i/B5lsm2<7>t'-A(c 
#LTiififE8B.#tE£r*B*tlH)ic3? 1 *r6]tc^Sb$-ti:6^S:ir . fill IE ^ 1 ©tr— A&tfffilEJB 
2 © t' - A lc 2t L T itu IE M tt®£*B#l$t::3l2#ft{;:^i{i£i*r5#|§:<>:, & *T 5 u - if 10 

[0 0 3 1 ] 

^Ji"5 ^ — f» 38 « * 1 t , u - If * « « 1 A»5>*tai*ix5*l ©tr— A*rflRltB5fcJ3V^-C 
Sv>C-AlcttIt5f Si , S*K^ttS^)-r5u-f-*^SS2i:, 5 ^ t* - A ^ bb ft £ 

*l 5 « « *s t , *v^tr— A©»»-crii' — if»s*2*»e>ttui**L5j|S2©if — a© 

3i jjwu =*r — flg * # Si < ft 5 <t ? I: t> ft^t*-A©t*#ififlif 2 © t" - AOi^yv^f 

— ft* J: 5 KLT, I2ro^f-A^Sv^f-A|;l^aTIMt2.¥ti:> bUIE 
f 1 Of-A50!iiiES20t'-ii;»LTtlifeiltffi$rli*tft(C^ l*l=lfC»l)$*5 

f gi ( mi IE 1 tf> tf — AjfcUtifE^ 2 o f- AK:*tLTl!&lEfl8ltB&*i*tlHjK:^2;£[P] 20 

[ 0 0 3 2 ] 

^Tftv^-Ai;Joit5f S*^$rttJ^-T5u — 1f3§S3S2£, itu IE ft t* - A 

a* rr tt $ n s m & k *5 <^ x , wiew — •!f»««2*»?>itai**LajB2oK'— AwBSrwe 

ft ^ t' - A o pi (c is <^ T < , + * fc: *s ^ T *»< L T itr IE * f — -Mc M *a "C SB at -f S 
fgi, tulE^l ©t*- A£.tfm}fE|g2c£>fc* — A{c#LTiiulEH&ttE&*B*t#JU:Mi;frfa 

mi IE ^ 1 © t' - AStfilEf 2 © t' - A L TlflEMIIrle^ 

o 

[ 0 0 3 3 ] 

±n&m<omfiuz.t$^x * Mtzm 1 # fa tmmm 2 # isj « s ^ td a: 35 1- 5 n t t-r 

Z> o 

[ 0 0 3 4 ] 

± IE 38 91 © fl* *3 ^ T , StrEW- — 1fJ8«S§-lXU c flfrffil' — "!f3SiS*§2tt. iS^ISS©^ 
u - If , l^u--f *fcliili--f t^ltf i: Ltv^S, IfJfE^frw-ift 

Lt, Ar U-f, Kr U-f. C0 2 u — if iUfEBtt^-if^LT, YAG 

U - if, YV0 4 u-f , YLFU-f, YA 1 OjU-f , Y 2 O 3 U - if , /Utf - U - if 
, 7 W + t KJ'f K U- — If , Ti : t77-l'tU'-f ^^feij , WC&JRU — "SftLT 40 
tt^y KS 9Ai'-f , *i * u — if , AiR»W'-if34saSfe»fe>*L5. 

[ 0 0 3 5 ], 

±iE38 0J?ro«j*lc:}o^T. mjfE^lot'-Aji^^^^^mTFlci'pSPjSlc^^ 

BO-^KDP, KTP-^KB5, CLBOt^litbS't>©5r^'?i:^^5S)*<O.^.T-®tLT 

± If 3 r t # X- # 5 „ 
[ 0 0 3 6 ] 
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1 0 0 3 7 ] 

— u- — if f — A CO fiS tt 5r 01 3i t" -5 I- It , fiS. ® S it & ¥■ S T* &> o T , o fc* — A 
CO # £ ft * ff* £ ji, £ T <t #coMi22£^tf®*:fcfifti2£^ifffi©^t;}xa i -;5-£A#t 
EtHJItSt, h&IEI' — if — 3t<OAJW£ft<Mi* AttS»c^*tt5fiifEMi2*fcfiHtJfE 
ft i2 co ft £ ri* W , ittJfEfl8tt®K13:e£ix, tJ>o. 8uf5U--1f-3t(cWLTS3t^^W-r5 
SSiOffcf^dt'feSH, * ^arctan (W/2d) $1 1~ co # HI £ U\ 18 CO u — if fc* 
-i5;S»t5i^, r.co ^ H fi <1 * co u — if f — A|;ov>t^ 9 4o^IiSfc5. & 33 
, u-iff-Aw&eMs, W IE A It ® ± *c ft v * t # f* , &®.m : k%iAMM\~ttmLtLt>(D 
©AW^^5r* it5„ :«)AltftS*t'i'- iff — A # A It £ *i ;ix »i , X « co ^ ffi T- <0 10 
S It % t , i!fJfES:&co«S7>ibcoS*t7fc£tf'Tj£i*-f, - « & u - if t* - A <o !f. It £ fr ? 

£ rt* T* # 5 „ £t ± <0 §g ffil li , IS©I5f$S: 1 t Lt#xfc, 01 IS fi , lfi©SJrf ^ 
i. 5Sir«©fc©##<» ::©»«fc%*iCAix5fc±E«tt-c*ttlLfca*J:»>fc** 

4ltf «!i 5 #bft5„ L L 2* «b , t* — A * jK y h CO * ^ * ft CO PJ jffi CO s. * A> =¥ — It $$L 
S fc -5 fc , Z<D&ftX'<D^&<0&*&lt'J>tj:<. ±IEO^aifltT' + ^lc^P^®gro^m 

[ 0 0 3 8 ] 

£ fc , mJ IE g « i L T , #7^SS, SUS^^H ^ylffi, 7"7^f ^SS, 41 

# ¥ *b 5 . £ fc , "J }g S t5 i fi , PET, PES, PEN, T*y/nfc 

JL&^frSo ■5I^ttS«CO«®, *fctt*ffi:fc.fcU , affiK:TA<5Bt (A ION, A IN, 
A l O ft if ) , £j i!f SI ( D L C (^-ft^y K7^?*~ * if ) , S i N4if©/< 

yri&SiJfcii^iicLx^^tnif^ ft a & if a* fa ± -r 5 <o -c a * l „ ± ie <o 

*K:*t-f3**?S;tt, S«73Su-ift--A|c^LT^7t14c7)fe5tcDi^^(cfi®ffl$tv^ 
[ 0 0 3 9 ] 

£ fc , *B^a*T-^^-r^i/-ifB8|t^fe(-Mi-5^0^c7)«^c7)-ol4, *J ft $i W T co 
RStfc5ll©tr-AS:Iltffi|c*3V^T*V^K'-AtJDIL, ini IE ft f — A |c m ta T 30 

5 v - if m it * & -c* fc z> o 

[ 0 0 4 0 ] 

*l^*fflST-gS*1-5 u-ifas, #t*i£{cM-rs^PJcoftiico«^f4, nISlTtlSWTco&ft-Cfc 
5fi©f-ASrSWii:*3V^tf^tr-AHJDIL, Su IE ft >^ fc* — ^irlfet, 
t? fc 5 ft 2 cot' — A£t(rfEfl8ltffiK:i3l^Tfi8itL&J&*kliir!Eft^f — AK:#LTl!iJlEfiB|t 
E £ *B *t itt 31 1 JjfalC&mZt, tti IE IS It S I- X. -5 itu IE ^ 1 (Of — A©x^;UJf- & 
ft d* i« 1 <o ffi tc ft , I 2 ©t- A<o4-x.5^* A- L, SufE^lcOfc*— A 
CO#^.5^^A^-^^lco^^«tt)tg;^^2(Offitg(Ctt, ^2 Wf-AC^X.5x^;U 40 
ft £ SS 1 cOffi*|Sclc-$x.2,^*/U*-g;ft± !)«< t5: i: ^»lit5 w - if fiS It 

* T* fo 5 „ 
[ 0 0 4 1 ] 

*?^?NB»T-|fi*-r5 u - if fiS It £ ic W ^ 5 IS 9! co ftii co « $ 12 , ^TtiftiliiWTcoifStft-efc 
51 1 Of- A £ BB |t ® fc is ^ T ft 1^ fc* — A fc 2)0 I L , fu IE ft <^ fc' — i^Ctht, S*i6 
T- fc £ f? 2 co fc* - A £r hu IE fiS It M l£ *S ^ T fig It L ft ** b flu IE ft l> t* — A Id 2t L T ml IE fig W 
S4-*S*t^ldM 1 * IrI I- » » $ , tfJlEfiBStStC-^-x^BliSE^ l (Dt'-ACx^/u^-Jg 
ft7)5iii^mi<0^«T-»4®2cot*-A(0*l$r*ffl< L, HtJlE^lcof-Aco^x.5^^/U^ 
-S?ft^^ 1 coffl^J; 0 2 S 2cot'-Aco*ISrm 1 <D fe® ^ f% M T Z> 
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[ 0 0 4 2 J 

#93J&»-CH*-*-5 u-1fBS*t*ftlJ:H-*-6*M©«l <offi f& 14 > IS I* 5 K » L T 58 HX ffi ft 
^5X10 3 /cmW±-C-fo-5fefttefflW^lWt'-Ai: % if! IE «S It ® IC *t L T . K ft ft ft 
*5 5 X 1 oVcm^TT-fcU. t&flB!S*tffia>S»:R1»»-#LT, » *l ft ft # 5 X l 0 3 /c 

m t -r -s - if fis #t ^ t- fo ^ . 

[ 0 0 4 3 ] 

<£> f - A i , JBi1EKWffi«>«»*1l8fcStr6»JRfii»ai:, MIBHSitffi©BlB:RlBU:*fr-t- 10 
S » 4R ft ft |8 # , a>l 0 ntfct^2©lf-it 1 Sr«9IERR*tEK:SiaTI5IB*lcR8tt 
b . 

Ift G JB 1 ©f-i t tu 15 it 2 rot' - A t tc*ru-C«rlBBR4*B*:*i*tWtcJB 1 * |<dJc » ft $ 
1 0 0 4 4 ] 

JblEH^rom/Stcio^-C, BMlE^irot'— A^fcl4mIlEm2rot'-At4, ig 3§ ^ W ^ ffc 
U- — if , @ ft: u — ifSfc.iiftJgi' — -r?!)^e>StaiSti-fct<DT-fo5)rt^1#mi: lt^5, 
iift G 55 # U — if i: L T , ArU-f , KrW-f , COjU-f^^foi), tftGSffcl-' — ifi: 
Lt, YAGU- - if . YV0 4 U-if , YLFU- - If . YA10 3 U - if , Y 2 O 3 U - if , tf - 1/ - if 
. 7l/*fyK7^ K U — if , Ti: t 7 r 'f t >-f 9 . fiiJIE^JS^ — if £: L T 14 20 

^!) K5 i^-f , ffi M ^ — if > ^^^i^ — if a* C> *l 5 „ 

[ 0 0 4 5 ] 

£ . _k G 3§ W © « J* K & T , ll&ffi8irotr-Att#ft^3te*lll^lcJ:0i«;SiaSfc£* 
SftTV^SdfcSrttftt-f-S. flfrie#*UB3te¥* J ?-fc.ftfc>*t5ilg*tt» #J ;L 14 L B O ^ B 
BO-^KDP, K T P K B 5 , CLBOtffliJlS'ijffl^ffi? t f »a?O.St'®nt 
1*5, rnbo^S^Jt^ffSri'-f OSfiSCtCAiiiiiT. ^ & * £ ;MI lc 

[ 0 0 4 6 ] 

* fc, -kG5l 91 tom&L ^ T s tts IE u- - if tf — A (4TEM 00 T* $g £ £ *x 5 i: . » <b *t 5 ft 
^t*-A©i^yv^r-K|-tt?r±lf5;i:^T-#5©fjif^LV\ 30 
[ 0 0 4 7 ] 

— ft i" — if tr — A co m fcf £ H i~ 5 1t ft I- (4 , fSWBKftiffft^B-Cfco-C, A=> o t* — A 
^ ft £• ft #712 t JL tL X fc t # <£> M ffl S: H tf B * 14 ft 3 Sr ^ tf ® © V> -f ti fa — * £ A *t 
BtfStSi, milEU-if-7troAlt^S*l4, AJWBfc:£**t5lKrE*fii2*fc»4WK 
ft 22 © ft S # W , WGJB*tffilcR«£*t, ;6> o , — If — 3t»=*tUxa3ttt«r*i"5 

SffiOf J«idtfc5H, <f> ^ arctan ( W/2d) £r tz f © # S * L l/^ „ ^ ft © U — if tf 
-A^ttfflt5i^> IOt»(4fi+©f-f t-^Kov^T* 94o£.SiS*>5. ft *i 
N i/-f t-AOfiiiS, liftG At* E-k I- 4 <^ i: £ 14 . l£t>iB*£f2At*®U:#*f£L;fc'b© 
cOAlt^^^*t-r5<, r.©Att£S*T-u — iff — A # A It £ ft ix fi , SSW*St© 40 
R ** 3t i: » Htll5S«ro«B^P>roSW)tfc* sz P^-fr'f, — fllftu — 1ftr— A©HH*«rfT5 
:iist'l5 ( W±©^^(4, Stgro®fT*^itb-C#x.fc„ H R <4 , S « a St * *s 

1. 5HUmrot>ro^ s #<. w©*ffi*%*KAft5i:±re«tt-e3*mLfcft«J:0'fe*# 
*tmttt^»fettS. L*a4iSf>, t'-A^*7 hroft^*-(fi]roiS]^<7?^^^^-li@ 

a* » h n 5 . 

[ 0 0 4 8 ] 

SIS , ^x^u-^-SS. ■si^ttS«^i:*Srffl^5wt^x-#5 < , ±m <n> <t> iz ft -t Z> ?F m 

14 . S tS * 5 - if f — A id ^ L T m % 14 © -5 t © W *f- I- »4 Jl ffl ^ ti t£ u> „ <t if /«£ , 50 
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[ 0 0 4 9 ] 

e>^5BtllE^^^Kw^^lctt N g*i£W^^, u ilb SI & ^ * ;u 

;i 5 „ # 31 9^11 , ±IECD^j£{C<toT^ B B Btt^A««ro^^^BSil:L^>4Sb, ¥ ^ tfc HI 
±tcft^ B B B ;K^^£lJj&1--5r.i:£*Jjjg<t L u - 1f\fiB It * & :fc J; fi$ It =g§ S . M K ^ 

[ 0 0 5 0 J 10 

mi (b) te^&wnm'g *vnwi- zmmx- z> „ ^^^scfflR^o f-A^TK 7 h 1 

0 6 «r JS at ■& . fc* - A * # h l 0 6©»*ljEtti|t3lflcitfcJ:<!»J|jiSixSffi«lc*>D 
, StlAlClollS H 0 6 0i^;^-$g^tlll 1 1 X ^ £ tl 5 . HI 3 

-e , i * /u ^ - m a b it « m a *t n « m /$ © h ffi » =>^* ^*-&g.c \±*m.&m<»mw.<» 
m fit * * -r o 

[ 0 0 5 1 ] 

i5 t*-A^*7 h l o 7Srtf— a^jKs/ h l o 6^fiJa-&t>-&T«J|lb 
W fig *t -T 5 . l m mg^(DS*ftliItro##«:|gtliKi|5l$ii/j:i^, mm& 

it J; >9 m m L fc ¥ i* 1* R tc 11 £ < » 4X $ tt 5 . ^ n It t> . f - H O 6 *1« S 

# & £ Si itZ -f 5 o i" * i> *> , ¥*#KK»Jfe£*LS3i.*A.df--$>*&4:Bl (b) 

Ell (b) * © « fit B , Cfarox^/V^-) Sr£<**flERK ft^ B a B t«l«©T' 
— ©^Sr*i»flEBttc-^jt5r.i: SB i: * -5 . t* — A # -y h i o 6 *= 1 I* 

l**©RiRffi*li5x l o'/cm&TtJbS*. ii*0*il|flEil^3c.*/U'¥ — 
$--^^^SSrtT9fcfetC(i5 X 1 O 3 / c m W ± (O K J|X $ & & g T* & 5 . Lfc^oT, 
*i»ft:Btis*i»-r5wi:^J:oT**«[(0!»i|R«aft«s^/ji< h l 0 {& fit _b ^ {fc -f ix II , 

# IS £ iS ffl LfelStti^T, *»WiiS)W#-*-5a*is#fetLS 0 

[ 0 0 5 2 ] 30 
tr - a * # y h l 06Joitfl 0'7|cj:«3JI?fifc**tfc*aitflEBtrofiB*tBHrtt^:t<5)-aL 
T , 20<Ofe*:R1»asjBfifc£*'LS. 1 0 11, ^ sf B 14 ^ & igc T- *> 9 , ffi 

i$. 1 0 9 fl ft 3£ tf B & ffi i$ T* *> 5 „ flB # 1 0 8 t 1 0 9 <D *§ tl ;tb •£* tu X 2 D , X , D « £ ft 
5. Hi ( b ) Id ^ L fc fig It 8fr H , Hi (a) IC^Lfc, *8 R # tf> fc* — A ;*? -y h <75 ^ 
UK It L T * fig it « 1 9 t . IS A 5F A fiS £ © M # * * Id /h £ < . ft m B B B «c A « <r> 84 
1^ . El (a) <£> fig It BMd *5 V -f . f« 1 0 2i3j;Otl 0 3 li ttlf n^ B B B tt^ 

& ® « , *iBA*fcffi*iE-efcs. f ii o 2 t i o 3©diitliflix 2Sl x , s x m £ ft s 

x 2S >x 2D . X ID >X ls roH#* s feSo El (b) (CiJ^Tfi, S IS i£ © fc* - A 

# y KDft^#ffl©Wi»K*J^ "<:«;&*/£<, * * (CI *5 ^ T *I (D $fc <Z) £*: S&illl 
fc£fiiaTISIt£-frfc S#&tf>tr-A*7Ky h l 0 7 11, £ S 40 
*Fp]<Df— Aifi^, ■t'^^tCtt^TMSSS^JEVtW^fflVSo tf — A ^ zK y h 1 0 7 ¥■ 
^fra±td*S*-yrSi:, BlKOf-Acp^aii^t'-AS^.Bilt^nSi^l:, ft 
i^Hi:t>fc5S*«CJ:5Slts*yi'*-ir*t«it5r ttfT*5. r. ft I' «t 9 ft & 

*s W i * -5 o wtvil^^^^w®M#tt^-«(c-t-5S!)m^ 5 fc?>o tr - A * * 3/ h 1 0 

SliOEili. HUT*i:i5»»SrB6Cfcft-et5l8 5/h* < tSO^S* L^. 

[ 0 0 5 3 ] 50 
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(O^^yUJf — *5Jt^^#<ra|t^^5i9tC s I*»Ot-A^iKy h Jf2 # 5 14 ^ * 
/u^-#^£!ML-C¥3l{£lff±K;ifeff£-£?> 0 llEO^felci o t , IS£tt7&8!tt«> 

btt&o & . **W"Ci4*i»fl£Bt©H8»fJ:ffl^5K'-A^#s'HgttttHi ( b ) © * 
fig KPSJg $ ixft **jfi©u-Hf*>e>4tai*ix*tr-^S:*PIL. 12 (a) , (b) 
„ (c) ©i ?/iit<Ot'-A^#7 F5:l^tUt\ S5f§&©fc*-^£^gcffl 

«, * fc , S**©^-^^*^ hOx + ^if-«IS;a3 (a) „ (b) © X 0 * » *t K 10 

J: 9 l: LT t iv\ 5 v> f4 , 113 ( c ) ©.fcplc — * * * 

[ 0 0 5 4] 

-At, «rlE#¥*Si¥*«:ffl!fc*tL-C, K«!«S#5 x i o 2 /c m»Tffc 0 > fij IE # 
¥^ft^*flc|||0«ltttll»IC*rLT. » IR fil «C *s 5 x 1 0 3 /c mK±©fifi®lro^ 2 W 20 

fr1tt1E!R!*9Bi::lteTKai*£J!K4fi'SX&£. 

flu IE 3? 1 ©tf-A&tfflu-fEfg 2 © tf - A *t LT«FlEB8*tffiSr*B#WJCJB 1 # fa lc f» St) $ 
[ 0 0 5 5 ] 

*W*fB#t?M^i-5¥^fls^erof^S!*fetcK-t-5liW(^ftfe(0»fig{i. 
S«±1;:#*^b b b ^j£-T5XS<t. 

ffiHE*Htfeft*i»ft:fflS**ittS-&5*l © tf - A , fitriS&]|L|&A¥*ft:K«>i*lk:RttK 
^i-5!lSl|X^iCa<!:,mjfE^*^B B B ^#^iIO@^^^(C^i-5!ailK#^C^J5^ a > 1 0 30 

Aft IS US 1 Ot'-AST^MIE^2»t'-A(C^LT H 1lfE^mife B B B ¥^f*:M^*i»^^m 1 * 
[ 0 0 5 6 ] 

^i«,7t^wTwftft^ai^-rs U - if » « » i *»f>#ttb**b5» i oe-At. flu ie # * 

^ b b b * * * IS £ HI It E t LT, flu IE & jft E K :fc T ft ^ if - ^ lc *Q X i" 5 X g i , 

S«2a»fel*ffi£ix5S&2©f— ¥ — — {fcLT, flu IE Kl 1 © t' - A lc 

flu IE il 1 © tr-ARtflffilBSS 2 ©f-AlcStU-CIWtaiSltiiitrftj^WJCjK 1 * fa lc # tt) £ 
tftiit,. mi IE # & b b b * * # Iff ic ft & il & ffl m t m IE ft & b b b & «H « © n S8i T* # 5 tt a B B 14 

flu IE Si? 1 ©tr-A&tfflUtElfi 2©hr--6,Jc*tLT»tlEBH«*ffiSrffi»Wt*2*ianc»tbS 
*5XSS:*ri-4rfc*»«i:i-6*i»i*3g«roff»*j*-C*>5 8 
[ 0 0 5 7 ] 

*pjiHas-eM^i-5#««:^s©f^sa*fetcBi-fsi§^©te©*fi£i4, 



(16) 
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-zi&KmskTofo&z&ti-rz y — -f & «i i *»e»ita*ix5Sis 1 ro t- - a £ , w ie * * 

ttA^«flcK«rHRit92: Lt. WEUtffiKfe^Tft v^ - ai: Jolt 5 IS i » 

hb ft S ic -5- x. 5 ^ i rot' - a ro ^ ^A- =¥ — g # ia v ^ l ro $1 ig tc ft , S*iS€rtB^)-t"5> 

u — ■*?&M$s2fab8ilii&frZ>M2<D\=: — A ro :x ^ /u ^ — & g £ <6 < L , f§ 1 ro f — AO 

,l«t5Iii, 

SB l rot'-A£.tfSS2 ©tf— Atc»L-CfiSftS**B*fttJcSB l ft * *4 i s 5> , * 

[ 0 0 5 8 ] 

«J!l*iWTroiSft5raj^t5 f — 1? f§ « Si 1 a»e>a*ttJ£*t5SS 1 ro t* - A £ , miiE^* 

sitii:4x.5S i ©if-Awx^/w^-*s^a^s i ro ® *g -c « , s^^^a^-t-s 

U — Hf^SSS2*=>bltttlStt-5^2(7?tr — A ro 4>I £ $B < L , ^ 1 <7? t* — A©x^/W^ - ?B 

l ©**J: 9fi^l2 ©««TH:, 2 ro f — Aroifrl&m iroSi«fc u — 

frog J: 9 *< Lt, I2©t'-A^I l rot'-ACUatilttSlgt, 

S t , 

firot'-ASO : f2rot*-AC»LT§WI5rffi»Wi;S2^|iil:^i$*5IglrS 
[ 0 0 5 9 ] 

X 2 / (2X 2 +X,) <0. 1 

tifct^ t tttii Ltv^5. m & tt a m m k *s it 5 & a & ro ± # $ « a # 1 

m m £t T -C fc 5 o 
[ 0 0 6 0 ] 

±fE3l 9? roflU* \z *j v\T , HulE^irot* — A£fc«:iltj!EgS2rof— Ate, il^^S 
ro ^ v - if , @ ffc u — if * 14 & JS u — ■!J i ^ibtttB$ix^:'broffo5ri:?r!|#gS:i: Lt 
^5, iifl IE # u — IfirLT, Ar U- — if , Kr U — if , C O 2 f$ ^ 9 , fit IE @ # u 
— if t Lt, YAG U — If , YV0 4 U — if , YLF U — if , YA10 3 U- — if , Y 2 O 3 U — if , /U fcT — 
u — if, TUJfti'K?^ KW- if, Ti : t 7 7-< t i^-f t) , SfHS^JRu — ifi: 

LTtt^HA* KS?Ai/-f, ^ » U — if , if # # »f ix £> „ 

[ 0 0 6 1 ] 

* It , ± IE 31 ^ ro m j£ lc }3 ^ T , SftfEJBiroif— Af4*«lJg3lt**?-CJ;9SSBB«[^3Ei* 
^Ti^:i5r#Sit5. ii^ # J£ ft ^ ^ K & fc> n S ^ B B a (4 , MiliLBO^B 
BO-^KDP, K T P K B 5 , C L B O t ^^^5 t 5 t f i^f ©-fitffiHT 

± If 5 i t i> T* t 5 o 
[ 0 0 6 2 ] 

* , ±IE«Wrofl?^lE*J^T, SUfEU — iff — A{4 TEM 0 0 38 « S ix S t , # t> *t 5 S 
^K--AOx^/^-^-ffi|-J:lf5 r. t -c- # 5 ro t- # £ Ll\ 

[ 0 0 6 3 ] 
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— ft u- — -f f — A (O M St £ H 5 tz £> \z 12 , IWiCf I^¥IffooT> i^o t* — A 
O^^^fi^^^M.StTfcttcDMia^-^tfffiifcliftja^-^tfSO^-fix^ — £ A It 
StS8t5t, fu E u- — 1f-)ttf>Alt£&<J>li> A#tffilc#£;h,5[i1jE$si2*fcl;fcmJE 
ft i2 ft £ W , fJirKJ»*tSlc *^o, BuEu-if-ftlcttLTSftttSr^-f-S 
SSWf ^dtfcSH, * ^ arctan (W/2d) S:I /i t © ^ i i L ^. If©U-f t" 

, u — if tr— A oVLflta: , iuE Alt® ± lc ft ,t t fi , B£©iBfr£&Alt®lc|ti£Lfct<£> 

W ± O !g §1 , S«©IlT*?r 1 t LT#x.f:„ £ Rfl . £ « © IB 3r * # 10 
1. 5itwt ) ro«5^< ^ r<03fcffi£%«l-A;ft5i±ES8^T-&fflL*::ftSJ:9t>*# 
fttf^ffi^#^>n-5. L a» L ft # lb , t'-A^/H y Froftf *|Sl©ji|!S©x^yu^-iii 
St # *> -5 fc. «> » ^©^^fWT^roff li'>^< > ±e<Z>*aHfi-C + #K:Ti£**©3Sb* 
*s # h ft S . 

[ 0 0 6 4 ] 

s«, ^xvu^a^, ^riiiss^t^ffli^r Hit-is. ±E©*K:*ri-5*«*5t 

H: , SSiSf-f tf-A|c» LTS3tit©fe5 to^^tlilffl $ti4^„ ft if ft tf , 

[ 0 0 6 5 ] 20 

* It . *WiW»-CW*i-5W'-f ! HaWK«»:iHi-5»W©«fife«) — ol4. -5]" $1 ft ^ T <£> 

it H is t ft ^ tr- a {cAq if £ #Sr t , !*S^itl*t5w-ff.iS2 t> M 15 ft 
^t*- A # S8 #t ^ ^ 5 ffi « Id *5 ^ T . ftulEi/ — 1f^SS2^f>ltaj$tb5^2<Db*— AO 
ai^/u^-^**rl& — -fbLTH8lti--5#a4:, WIEI 1 « f - ASO ! ili!EI 2 O f-i, C 
**L-ClWEJ8U*tB£ffi*r«K# 1 JfSjttl^Sftt, WE* 1 Wt'-A&tfBuEffS 
2<Dt*-A^^L-CmlEfiSStBSr*g*re<3^*2^l6]tc^»*-fr5#©i:, 5rtt5 - if 

[ 0 0 6 6 ] 

^wiWW-cM^-rs^-iPRHWSiBf-BB-rssswofliirowiaja. °r«3t^wToiKft^tti 30 

V^TfiV^-AICiPIfSfg t , S***a*t5 I'-f *S«2 i, fitEft^tr— A 
* s It $ *t 5 ^ is T , HiJ E — if^SS§2A>P>Stffi^ix5*2©t*— Aroi^yW^ 

— 5 £ itu E ft ^ f — AOSSCfc^TlK , f^dfcVT^LT, iiu E ft ^ tf — A Id 
mtzx m&1- Z> t . iEll © t*-ARVafiE^2 0t*-At^LTfiliEIItI^ffi 
*t«jfc:f&l#lRj HtiE*lcof-AS.O ; t1lE*2rot'-A|c*fL-CBU 
EJS»B*te*tWfc*2#rpJfc»tt£-fr5*&i:, SrSti u - If AS It S "C £> -5 S. £ £ 

[ 0 0 6 7 ] 

#W»»^BH^f5i'-lFJSi*fi«fcH1-$*W©te0>*JfcM:, ^TtIft;i8lWT?>igft£rtii 40 

u-f ^fi?? 1 i: , WEi' — 1f»fiSll*»e>4tttl$*t5*l©tr-^«:fi8WBlci3 
V^Tft^f-AldJDX-rS^St. S*&SrttJ2J-r5i<'--!f36S»2J: % mi E ft ^ t* - A 

ft ^ fc' - A o Pi S K is v> T A < . ^ * K *3 <^ T fm < LTi5E*^t'-A|:IiatI It f 5 
fSi, ffi IS ft l © t'-AStfililEI 2 ©f-AlcMLtBuESBItffi^tg^^lcf 1 ^ Ir] 
ic^td^-tir^^St. 1 Ot*-A^ViuE*2(Dt--A|c^tUTBtiEBB|t®^tg*f 

Wi:j|!2*fiii:»iJ*6¥ai: > ttti i/-f SJt8Bt?i!)6 w t Sr»«i LT^5 

o 

[ 0 0 6 8] 
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6 . 

[ 0 0 6 9 ] 

±!E3S m ©1S/S I- 33 ^ X , «fiEi' — 1f36«»l&lflliriei' — 1f3Sfi»2tt:, ili^$g«©«. 
fl£ u - If , l#i/-f*tli^I>-f tfc5:i:Sr#lt UTV>5. WE«ff I'-f t 
Lt, Ar U - if , Kr U - If , C O, l/-f*4« l> 5 . BlSEi* l/-f t Lt . YAG U - If , 
YV0<U--if, YLF U — if , YA10 3 W--if, Y 2 0 3 W — if, ^ t* - U - if , TU-^if^Kv-Y 
K U — if , Ti:f-7T-T^U'-1f#/ii J fo , 3» HfTlE^JS^-lftbTli^y^A^K^^A- 
u - if , * IK * u - if . &3Rj&W'-if!fi s ¥tffei*ta. 

[ 0 0 7 0 ] 

^tV^r tSr1$»tt5. 8&1E#*U£#!£* ; f-J::ft;b;h,5teStt:» 0*J ;t fi LBO^ BBO^ 
KDP, KTP KB5 , CLBO t Vf it tl 5 h © £ £6 5 t ^ & * © T & tt X V " S „ 

i^^i^-f ©*ISoti:Aix5r tc±»f Set 

o 

[ 0 0 7 1 ] 

£ fc , ± IE 3£ W © « fc 33 ^ T , fliF IE m l © t' - A tt TEM 0 „T|SgJ^5t, H6*i5* 
[ 0 0 7 2 ] 

— # u — if if — ArofigWSrHia-rsfcfelcfi, iltSlcit/iTBt'fcot, ri* o t" — A 20 

li £ £ * S i , S&lEW-1f-3te©A*tAa?*MU A»BK^**LS«IIEeia*fcr41«rlB 
fi i2 © ft £ # W , IE AS ft B K R « £ ti % ?5> o , i!u IE ^ — If — ftt-SfLTSftteSr^T-rS 
Stt©)¥SiS d i #, <J>^arctan (W/2d) £ ?S fc 1" © /4* S * L „ « © U - if tf 

-A^efflt5i^> r©ig!im<i*©i/-ift---AKo^Tj&t>£o ! &^#$>5o 4 33 

, u-ift'-ACDi&JiBM^ WIBAitiEJblEfcV*i:#tt, tfE«U*«rttA*tiBfc«tieufc'b© 
©A««g^*tt5. r©Afcf£g*-?w-ifbf-A;&SA#t£ftix«, X & © * ® © 

:h:t-^, KJtollli, Sfi©I$f??r 1 t Lt#ifc„ H , « ;& © S ifr ri* 
1. 5i!uit©<b©a5#<, r © IMS S: # it KAft3£JtK*aft-C*ttiLfc*!«J:?> 30 
4tHIi ! f Laa4««e>, tf - A * * K0ft^*iftiOP54Bro3i^/w^-H:j* 

St # *> S fc * , r©tt»-e©T*o«ttt'>4< , ilEo^ttiffiT' + ^lc^j^^aw^)*: 

a* n h ti 5 „ 

[ 0 0 7 3 ] 

£ tz , fit IE « « i: L T , # 7 * S & , ^^S«-^->y=>^S«, 7°7^^-y^S«, & JB 
*x>-u*SI£, ^Ilf l^*t'^I^5r 5. fiUIEtf^^StfciLT, 

ii*lf ^.il5„ * , ^1 M £ « t « , PET, PES, PEN, r * y /u ft if d» * 5 

SiifllS. "SlgtttSS©*®, *fctt^®*5j;05S®lCT/U?^ (A 1 ON, A 1 N, 40 
A 1 04i?) , (DLC (^^t^VK^^^-^V) tt if ) , S i N * if © 

V t m z mm -£tntg>m Lxmfc-rtiii , s^ttfeir*sifii±ts©fS4 ± ie © 

* k *t -r s sui , s « a* u- - if t- - a (d LtDtttwfcs i> veil sue nmm <* tt * 

v^„ ft i? r©^-&, ifiOl$ d«Si<S!*©<t^i!!it<t5^f>T-ii.5 0 

[ 0 0 7 4 ] 

* , * ^ *ffl « T- BB ^ f 5 - if fi8 4t*fe»cB8i"5*W©«J«© — o»4 % 11 }fc IS T © 
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[ 0 0 7 9 ] 

ii 15 IS S3 © HI IC *o T , *5 IB S 1 © f — A£fcttfl&fE*2©tf— Att, jg gfc 3§ © *l & 

@^^-1f*fctt^JRi'-f-*^fc#tt±l$nfc'b©T-fe5ri§r!|#mi: U^5. 
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* . ±E«W©*riSt=*5^T. miiS^irot'-Afi^^^Tt^^^l-i'PitiWiStc^^ 

$iiT^5:t*»iit5. #m,ftmj&?fc¥**\z.i&t>tizm&t±. m n lbo^bbo^ 40 
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iiSttSi - 8tHSU'-lJ i -3t©AS*^S*li, Alt®l-^£tt5ituf5&;22*fcfiitulE 
ft 22 © ft £ # W , Su f£ Jf. It ® IC iS: B £ tt . *» o . tfrCu-lf — StfcatLTSftttSrtf-rS 
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WAW^SS: * t t6„ l©AW^Si)i t-u- If f — a* A It £ tm ti*. fi ffi <£> ^ 5 T' tf> 
S It 3t t > fi&lES«©»ffia»fcroR**#;£#Ti*-&-f. — 1ftr — A©HHt«rfr5 

liiK-f ?>„ J&l±o^^li. SSofiifiriiLttifc. X 8g fi » S « <0 ffl 8t * # 
1. 5B5i»t©i4 s #< 1 C©Rffi£*itfcAft5fc-h1E»tt-C»ttlLfcfltfJ:»>'i>** 
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S a* fc -5 «> . r © & # T* © ^ © J£ 1H4 '> & < , ±fEro3¥tHte-C + #KiT#«So3&* 
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(4 , $«ASl/-ft'-Aj;»LTS^tt©fe5'bWW?l-Cltlffi*tl ) iV\ ft If tf » 

g ;& © J5 £ d a* fcv**fcifcsa»fe-c?*>5. 
[ % 9! © 2* * 1 
[ 0 0 8 4 ] 

**Boi*i:J:ot u--f 7 = -^*^ KtCJ:!). ^#ftlli±l£^$;£tL5£§ B i'tt 20 
^ & ffi ^ £ T* # 5 Pg t> /h £ < -T 5 ^ <!: a 5 T* # , ft*Sfi&ei«tf>I«'§'t:i«<'*"5-i:a s ' B T1S6 
aoTTFT*EI-C#4^f«*fi;«S*. * * # * * * flS S: ft 0 Z. <b 

# »T £ * -5 . * . * 36 3H T «: , iSf «5 l « mlSoS^S^SISi^itt^i^I 

tn hr at 1- a * , i*i|t##:Biro«L»jfcia«aE^ro«nai^', m © /j% $ v> m m » <n> =. * a- 

-©ii^t'lra*^< ? r t^tf.5„ U ± © f'J ^ £ SS fc L fc. _h T? , T 9 =t 4 7 \- 

5 r. t a* T- * 5 „ 

[ 0 0 8 5 ] 30 

[MM VMM l ] 

*««©SU6»*K<J^tH4 Srfv^TRWtS. * HJ6 J£ tt t? tt , S^t-A 2 0 5 J 
If ft ^ t* - A 2 0 6 5:«SLfl*ll«I 2 0 4 K. M It "T 5 0>J £ * 1" . 
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4-f, LDEiigS;© 1 0W©U-fKS2O 1 (Nd : YVO ( U-f, C W. |g 2 iBi US 

6 ( 532 nm) ) ^fflttJ. WE l/-f «*S 14, TEM 0 0 <D M — h"C, *fiSl:LB 
Ott*#l*Ji«£*L-C:J3»>, ^2«Hi^lC^^$ttT^5„ «HC*2JKIB«[tC|8^i-*iH? 
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S » 5 7—2 0 2 T s §&itt*l^75 i 'b^S<i>-rtbfc^^]^U-1ft'-A(Diitf*(6]^^^ 40 
t5„ & K , |,jS!§i2 Omm\ qzffi©SB5>* s *¥Bi: — Set 5 ¥fl u 2 0 3 I: i'- 

tt5. SMIlClJ^f 2 0 4 ^KIL, zk^Sir^^l-S, *^($i 2 0 414^ 

7^S«©^St-J55c^-t"5o ***R 2 0 4 t?flI/VX 2 0 3 t©Eilt, 2 0 m m S 
It L , T? # 5 fc* A It ffi I- ¥■ ft tt * ft to If ft ^ tf — A 2 0 5!)!fi*l 2 0 4 ± 
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[ 0 0 8 7 ] 
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«?r«^ L/i^J; ?fci'-f SWtffoTtiv^. ft B B B & ffi l£ £ ^ L & ^ T' 4 < 
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* H ffi T- »4 , JB2»W»fctt»LT»feto3ft ^ IT— 4. 0ft 
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t ir S „ Sfc, It) IE , ¥fi'>y>'K!J*/H/>'X402 aSO t 402 b©Tiai:. ml IE ¥ 

scs-t^^EDtfi, s:vMc*;h,-e;h,iB:x-*--5J:5fce«i-5. Sufa^Cjv-y^Ky*^!^ 
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„ K" - A <p SB t ffi iSS SB T* CO tl 14 * tl ^ tl 0 . 8 m m , 1 m m X' , -t ix ?> CO ffi CO frH4 jg jgg 40 
W K: * fb £ * S . :©i:#i(iE4o©ftv^t'-A^S? 4 ? lc|ti!5 t'- A 4 0 5 e&Mf& 
1"S 0 feSVMi* 7^ K * = — /^ffio tft*}grox^;U^- # * <£> — If — A £ J£ j£ 

[0102] 

£i ± co 4 ?l:Ltl^Lfcf V^t'-A*Il\ «ilx.tflll6»«l T-^LfcX$4ffico-$4n 
y h 2 0 8 i: Yttfflfi)-tto#y h 2 0 9 # i* £ ffl ^ T ¥ ^ # IK £ £ B .1Mb t ia (4 4 

1, n 0 ^^^Bi»i^x«. itifijK«i-c*Lt*feicTf^»-r*t«j;u^ e * m m m m * m ^ 

S *IJ it , i "9 fi ^ t* - A *s ffl jfe r S CO T* fti 9 H# H ^ M < » * , * , X V > T > 7 
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10 10 3] 

[ m m. <d m m 3 ] 

* © £ ffl ^ T . $ e> ic N l*Ki:J;?if-A^#^Ay ? g^rfflv^tl 
[0104] 

* -f , LDSb$2 5£ CO 1 0WOl/-f 0 1 (Nd: YV0 4 U — If % CW S ^2ffiH& (532nm 
) ) £fflit-r5„ H&1EI' — IfSSSSH* TEM 0 0 Wlfi^ - h'T', * S 32 Kl LB0& H # rt jff $ 
nX*3'?, ^2«PSElC^^$ttTV^5 0 t*~ 11 2. 25mm T' fc 5 „ iS 13 £ ft 0 . 3mrad 

* 5 . m 7L »f , ->P y iyn/yX2fti^©f-Ai*7^y^-i L, 
, l*|6)f:ltlf-A^#iniin«t UUt\ If (Ok'-AxJf^/<y ; ?'-^ 

5 7 — 6 0 3 lc T , tSH^^J-^^^tt^u- — ift*-ASr<B[S]-T5. fil ft £ n u 
-If f - A (if 0 u v X 6 0 4 £ t> L . *S*I 6 0 6 iS)g^t5¥i±CiJIt5. f 
j.i/yXKiJ, |SR^^^^^$^fctttlEL'-iffc'-A^ttJfE¥®±-T?*?t-r5„ w ix 
(C <fc 9 , fflx.lfSS 2 0 ^ m, ftg 4 0 0 W m05^t*-i6 0 5*:iS¥Ili:«SJ 
ix-5„ ; 7-6 O 3©ftl^rf Ik$t5:it\ buIE¥®±Ic*d^T, bu 12 S ^ 

t* — A 6 0 5 £ £ -£ -5 „ U J 5 7-0^11^5*1^-^6 0 5 CO <0 ^ fl: 
tt f 0 \" S X 6 0 4 l: J; 0 » i f) H 5 „ U- — Iff — A©¥tftl 6 0 6 (C^ffSAlt^S 
|j2 o° tt5. r^Ci 0¥#ftl 6 0 6 ±l;^lt5, *l#l 6 0 6 «Ii^OU- 
f t'-A©5»*i:*i*K 6 0 6 iS^i$tvfcS«wII^fe©i'-f f-^©5»)6 

[0105] 

jB2i*»U6»cJ:?>»^Six5*v^ir--6.6 0 5lc-£-*?i*rT¥3r#J!Il6 0 6 (c £ # & £ hb It 
1r Ztztib , ffi* 3 0 0 W CO LDfift € CO YACU-f 6 0 8 (Nd: YAG U — if , CW, £ * jg ( 1. 064 
lira) , TEM 0 0 . £ ^ ►) ft 14 3 nradSS ) ^fflftS, U — 1f*««tJ:9»iS$nfcS 

*isn*7ri'^<6 1 2 ^Sii L, it tti £ 5 „ jt7r^/<iifigiS;iss IS, = r @ 

«if g0. 6 m m T- fo 9 , )t 7 7 ^< ^ b <D tB © N A 14 0 . 2ffc5. ^77^^^ 

CO iii It ft S: . tft^m 6 1 3 8fi*»Ci*^*- #*<0:K>-&L' — f tT — .MC JO I 

L=y/ — h ^ ts, m^t/tcomT.it^y-f K^^-yiaottT?, jd i l t u - f f 

-ASr^f^/W 5 7-6 0 9 CT, *Wft:l 6 0 6 *|Sjl;fi|S]t 5. <1 [6] £ *t u — if t* 

- A f4 f 0 u > X 6 1 OSr^L, *|f|:I 6 0 6 # 1" 5 ¥ ® -h §U it i~ 5 . f 0 ^ V 

X|:i9, BufEU-1ff-ASrfiulE¥®±T'*7t-r5„ r. *l (c «fc 9 , f - A 6 1 I^buIE 

jpSifCjg^^tbSo t* — A 6 1 lCfllilmmt-fc5. * ft , fc* — A 6 1 1 ©SStt 

■t 1 '£.» pB t5 v N t Sffl < > P5iSJffiCi3u^-c*i^^-cfe*o t' - a <f> -fr t m 48 & x- <o m fi -t 

il€Jl4 5 0)im, 6 0 0 //m^.^ftk60fiB<O(If4iIig£#nc^ffc;£-££ o hT — A 6 1 1 
14 If — A 6 0 5 5:8 5 i ?l:Elt5, fc5VM4ft*» ( 011 X. (f , 1 m m X 0 . 5 m m H 

[0106] 

^/i//V?7-609©ftS2rfft$-a:5rtT, HulE^PSilcfc^T, ml IE t* — A 6 1 
1 £ £ it -5 „ jJ >\"*> J 5 7—6 0 9 <£> S> f(M4 # / 5 7 — 6 0 3coKif^i-l^^$-e: 
Tff7.t9(C$iJ^L, Bul5¥®±tC:fc^-C, tf — A6 1l£rff)!E!g2is5!Bi&coS^t:*-A 
6 0 5 ©fi^lC&b*tt« 5*5, 5 7-©^SC<t5t*-A6 1 1 CO ® # CO 

^ 4fc 14 f 0 u V X 6 1 0Jc.fc»J#]x.<=>;Jx5„ u- — If fc* — A (7) ^# >g ft 8H 6 0 6 lC*ft5A» 
ft«li5 5 1 iSit5„ riilci 9 *i«:g 6 0 6 ±ICfcMt5, *i*R 6 0 6 SSi> 
f,cou-1ft'-AcoStt7t<t*^«i:Bl6 0 6 ^)SIJ^fcSi©II*^©l^-f t-A 

[0107] 
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* H m M m T- li . **/<;? 7 - 6 0 3 *ii)t6 0 9i4tiif*iiftiijTiv\ itt» 
^OtSi: t5„ rftT-14. 2 & tc ¥ ® <£> * S # T* # ft CO T* . mifES«^l$4^x 

5„ f V^f-A 6 0 5 100~2000mm/siL, $ L < 14 5 O 

0mm/sSS<t1-'5„ 
[0108] 

*»#IS 6 0 6OiItl/-f7 = -/l't5fcftK, #^/<; w- 6 0 3 *3 4 

6 O 9 4-^«JW»f^*-frfcft, 1 Ml * x - v> 6 0 7 & **t*tefiH#0>«<D#rtrttf*M)$ 
-£ , »(J!^^/<y 5 7 - 6 0 3 «:J|iiffllffJ-f5;t«rJl9SL1?itfJ:^. * mm 

mx'tt. S5 ie a & fa w. m m <d m n 2 3 5 » m a « -c* t» . ^w^fit i«^f-^6 0 7 10 

£MB ifcig o X »t »i J: 
[0109] 

ft *s , #lll6<07glgT-W:S#i£<£>w — f if-ASr^;i//<y 5 7 - I: 4 o T t S t 5 «^ I: 
ffi*fW(c»f^$*5r. t II 4 o t , m2iiiIl&(DU--^t'-AcoBS.Itfi:ei:l^{4eicX* 
[01 10] 

imm<omm 4 ] 

, 6EB%ffi£rffilttii-&RKiiE]Ig, » fll HI % , Rlf**y*^<o**l§]|&*JBj*L;fc.BflBv' 20 
[0111] 

H19 (B) *S V* T » * A* « , S*50 llt*ft©I* 5 0 7 iW Hl^^ftCEl 
^lxrtli9 5 0 2 , ttEi»ffi5 0 2frfil$P1-£flr-3-|ftBlblEl&5 0 3, £ S » 0 & 
5 0 45.1/5 0 5 # Ei^tl, & <b lc , FPC506Sr^ttI C 4 if t it 

^SlHlifS5 0 8 a. 5 0 8 b (4 . A* * ft iff t© / X^M * g « t L 

taittftitOT-fci. o £ 9 .. ^-fflJlHJK*»e>A*$ft5^^-h^/V'^x 9 ^ y 9 . 
^ n y^y< 5 '^SUtt*x^-ft-i-(0#fS#* J A^i$ft5^iblH]Ki:. CLfte><E>ft-i§-£fl.g&;fr> 
bft^tS^gClHlSt ©railEI^! ft5. * <75 * , * A> -C 14 v * # - b '< ^ * » 9 a 
y 9 RXI9 a y 9 '< y 9 ft A ?> & ft Z> & mWiWl 5 0 3~5 0 5 t F PC 5 0 6 CD m K « 30 
f§ In] S§ 5 o 8 a 7)* IS B £ ft . Sfel!lbrfar«**SA**tt5tr7 f *ISli6SiaB*ixfc(S-§-i» 
HE Rl te] S§ 5 0 3 i H id g& 5 0 2 t Wffi 5 0 8 b ^Ef Jfti. K Inl 8S 5 0 8 

a x 5 o 8 bici4 s mmtt3K.*nm&&Lti& * x\t.±m&&wim&h,z>-5im'&.ti*$>z>tL$> 

, SB ffi K g ft * a B B SC * * <£ Ditltts: fc ® t- fc 5 „ 

[0112] 

^ 0 & <7> IE fi 14 , ±E*fd£fc:[R3£&ft-f\ mx.l-£Wm&5 0 2 t7£3£Mmm\s}& 
504, 5 0 5 tOBKSlLTUl-a. 11 5 0 7l^tEf Ltt>4v\ IS. L , Si 31 
5 0 7 ft K gE B "T 3 * (4 , Iffi ^ 5 0 7{C*3^T^ B B aK^3l*ir^ B B BW^3|<$:^^'9^tt 
5:ili45f:i5, toiffyf , h 7 V e J * 9 <0 f- -r * A> A R Xf f- 'HI » 3£ tHc 
u-f*»i»ffi«Oti§©/<7^-^4^«t5^5iJ 5 fc5. 40 
[01 13] 

® * 95 5 0 2 KE«*ftfc1S»0>!fiiJlS 5 0 7©«-*(Ctt«S%*^-*S|ail$ftT*50, #J ;i 
(4%)t*^^fS B B Bm^^^**^^^ISB$ftT^5. croj:?****^**!!*^-^ h 

7 > ^ * 9 »± , ^a B s f ^i*s^M B B B f ^i^ot'^btsit-fes^, * © ffl is ^» *r 

t5***fi:fl?tTi«lt5. 2 O^f yfSS©^I/<*^f> Sfl^H 

©(&SiiSl:4 5KSf4^v^T\ SI4*4Jt*i|ftSrfflv^:ti5S»l-e*>5. £ 
. LTi*ft©»3te*^-*/|j^3»£-u:tt, £^fc«>, J&tt&ftK 

[0114] 50 
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j^iEttj[5]^5 0 4 s 5 0 5 I; li •> 7 h U ^ ? y 7 7 i ! S it t ii- 5 „ d <£> 4 7 # ^ K) 

SBlcRittnSJU^Ii. »a»ffase*$ti5fci!>, ^Sg^iftSrSttlt Ufc 
y^^^ffl^s: a* # a -e *> s . 

[0115] 

a'^/UCH:, y*y«f«5lfc3aiHJKS:-&tf«j5lHltt5 3 0*SR»te>ixTV^5. ft *3 , 
mmiH]SS5 3 OrofgttfcKWtt&ifc-*-**', ifjiSftfM s g#£:ft<£i5l£®MlE]S§5 3 0 £ 
fl? j£ -T 5 lit 1; (4 . S8il©i'-f Srli^rtf, US S £ P6 # 4> ft < , * & @ co # 

5C i£ # £ ffi Si 14 . ^O^ttS^J^^ii^^A^f^fcfetC^jiigift^nltgx-, fi£ 3fe 

4. 9 fc* J f-tf>»fEJB»E#&r$]±SitSw t * s "C # , 4# 7 y * 'p ft v^fc tb ft *f 

ft'>ft<^;ibft3liufE¥-*{£^«0SI*£*-»4, S^SO^i^/u^ — SrittSje<J#<-^x., ffi 

VcWLtto'P ft < -5- 3 o 4# K * 3S *J ^ T J4 . jgi^^lg<7)W'-lftrfflv^5^i:t-«tU^C 

5, *£ H B B t£^&1[I^a s #^t;'>ft^tf>T-, ^SrSi«S^*ST-# 5„ _h 12 H tfc <£> 
Tfcfi 1 75 ^ 3 coi^-ftt;^ — £rffl^T&ii&3§«<E> u — If £ H8 *t 5 „ 

[01 16] 

S-f. ltS5 0 1 lcl3Ct5u-i'7 7 h^^St, # @ & tc # B B B K ^ # ft .& U< ^ & SC ¥ # # 
3t*l!S**i-5J:5^»Si-5. 4 9 f£ L < 14 . ^ B B B SC¥3Stt£-£ip[H]Sg<7)iee©j5r(Z>^(c 

icj^jftsnfe^asr***: ( & bs a # ) ciwtsrit, *aE*iRi^i$j*»o-cttASrji 

« Wfc * £ -fr . fc»oT*<eiFfcitiiBfi*»fc ft S*Sft«^*£5J: 7 i; "T 

6 o 

[0117] 

^fttmoMG- & ^ 0ij ;l I4\ * 3D @ 9 (A) <D (1) ^ 1" 4 ? f£ . ««;@!!S 5 3 0 1; 

♦a^-rssu^^U' — -if^srfiawb, &v>-e (2) i;*t± ^s-iEftisissicfiS-r-sgB 

»tcu-1f3tS:HH4tb. * « fc: (3) T-^i*-4?i;iIiI^5 0 2 KffiS^sa5:9-tc^-1f 

# A K ¥ m » t m & H # # * t «: IB! # K *» o RJ B# K f£ 9 # »t 5 r. i: t? # 5 . 
[0118] 

fcl^T, M9 (B) ~ (D) Srffl^T, t«B» 5 3 0 ©iSt tO«*4»ffCo^^t 
!ft BJ 5 „ 
[0119] 

HI 9 (B) IC*3^T. lg0K53Ott, ^ * y 5 3 1 , CPU532. VRAM533 

5 3 4 . >X7 L M.s<*5 3 5& &L, ili i!i ft <D ffi CD |e] £g £ * {C jjife 
liI^tt5S«Jbi:-*I^^tl^ 0 5 3 ltt, SRAM-^DRAMtV" 1 

■o1tW&&* * V \Z £ 9 m&Z tl* m&7* - 9 & <%#-r 5 . JfcVRAMS 3 3tt, SR 
AM^DRAMt^ofclStt^tilCioTilSSni. ^i'* — 7:n-f;*5 3 4 f4 , 
H-%t,mW.fr h Xt) if ■$§-<£> — 8$#J ft y * — y h ^ & ft i:' £ 7 „ * w tt flM£ 

o^TtmiiKWtSt. iii^x-^^. * — # — K^ROMTfc5#l-9igfi* 5 5)ft^$ 
n 5 *J fl? ft -5§- f4 „ -i'y?-7x-^5 3 4aO ! ->^fA/^5 3 55:j)-Lt > CPU5 3 
2 £^gB£S«£:<£>ffiT-i§«£ix<5. CPU 5 3 2t4*Q<31 t proiIj{£7 :f — ? ^ d -7 y 7 
SiJ^W^-^^^-y 5 3 1 Id — B$ tfj Id ft ff) L % tolJtlfcIl7-?liVRAM 5 3 3 1; ft 
art £ *L 5 „ VRAM 5 3 3 i;te»i^ilfcl«r-^li> lEWjl§]Sg£?>LT, *II50 7 
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139 (C) U1*5V*T.«5RE]!S5 3 0W:. 7U — Jx**y 538. ^-T5>^^fig[ElSS5 
3 6 * — t y h ^ & 0 i& 5 3 7 £ W L , ffi ti: if <» (O m & b & \Z & ft & G ~f- 

5iSJhl:-#)B^$tit^5. * -f 5 > £ fi£ Ih] 8§ 5 3 6 14 . & m W) \B & <n Wi ft ■? -4 5 
^^JrftftS^ ° ? d ? ^/< ? * SrtrittS. 7*--7y F*»lillS 5 3 7tt. * 

«rj K « *» e> f pc«r^itA7j$n5ffi??f fit . ® & o it ^ i> 

y 5 3 81:: rcO^^^ttfciB^^-^li. ^WllHlSS^^LT, #1* 5 0 7 C 

[0121] 

129 (D) Id *5 V ■> T , m^lH]?S530[i, VRAM533, -v^.^ROM539, H ^ to 10 
S@S 5 4 0 , M!) 5 3 1, CPU 5 3 2 SU ! ^^^-7i'f^ 5 3 4 t ; lL > BlS<C 
^©te©Elfc£#fcl61t*ffi&*^3a£fiJtK: — ft:JBj*£ft-CV*a. 4 > 9 — 7 ~ W * 5 
3 4loiO t v'^fA^^ 5 3 5 £ 5> L T , — — h' ft if to 1$ & M k <D K V # & 

m\m £ ft Z> * ^ ^ R O M 5 3 9 K f4 . 7* u <f ? J»=r — * ^ PI & x — # art £ *t 5 <, 

* ? R O M 5 3 giCftW^nt^Sf-^li^ CPU5 3 2 l: i o T , 5 3 1 <t O 
ffl T l» B# S£ ^ * # Lii^ fjjai^ilS. i® & x — *14ilifg;toa[e]8&5 4 OT-1) * -< x ^5 
to a ri 5 iS £ *t . VRAM 5 3 3|:*S»^tl5 0 VRAM 5 3 3 t|» ^ llfcf - ? tt , WL 

[0122] 

±iBLfc**iaK5 3 0lc-&*ixS#lHllSW:, D«ritS*t» 20 

tt h 7 v 'J * 9 it if <n> 3 * * . /'^t-F4i*©2S^l^, s ft * ^ , ft ad -r- 4e 
t* a* * if b tt 5 . # m ss (4 s asai«if^asB**n5fcjf>, *»w»4*as*fiu-i>'^j:o 

^>&£nfcM B B B «¥^#£ettJI<!: L iii Ri S tf> F^'^m^S. t ?t5i, 
K5t»f^*s|ia**t, * *r V 5 3 1 . 7 U — A^U 5 3 8 HTSRAM*1^5»* 
(CJ4, g*liiLt'f^H-r 2 0 0 n s e c, D R A M 5r ffl IC li , Sc ttj L 1?- 

^^PtLTlMsecUT^iltS. * fc » CPU532. Si«toa[HlSg537(0») 
ffiRfttt5MH z£l±*jlSt5. 33 , t^lHK5 3 OOifijcli, ± IE »C PB jfe $ *x i* 
, 1/^7^, 9* a - 9 , * V > 9 . # 0 SS , 9 % CPUSVDS Pf i>5)8«SJl 

[0123] 30 

- Jj , ftS0!5 5 0 8 a , 5 0 8 b(c»4, ffl ift^ ;*: « jj£ # gft ix 5 , X 14 * « /£ ri* ;&D £ 

[0124] 

Srflsoatf^y^y ^<u s ii^> :©± g^ts i c * ^ <z> jm izz 13 

IS 5r '> * < t 5 r i: *s f t 5 fc ft . fo^ 19 t Lfciitt/i5„ rttf4, B B B §C ¥ ffc £ 
ffl fc *§ -8- «D * # * A JJf T- fo 5 „ *3SlfiOJKtl8©J;5tw, «*CEII&5 3 0 il,-C\ « 

0 ss & - a ts -± ic ft <o & a, t- ft m £ tt fc v- x y a ^- > s< * a, a % /M, it, & at <r> & 

fttfn^LZtiZtzfr. mm£h,Zm*Wt&±X\zm&}X'2bZ&. * © * a» T? » * «B * 
14 4* Id * 3ft X- $> 5) . 40 
[0125] 

^ mm <dm ma. ±n<omi&<Dmi& t &&\cm*&ibitz>^k&-sjmx'& > ?>„ 

[0126] 

mmm 1 ] 

[0127] 

* * » « ? li » te*K^3f»«rettSt LfcNf -f^M^y^^^SVPf + ^</H 
^KliCov^t, HBSrfflv^TttfltS. 50 
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[01 28] 

Sfi3 0 Oli> (S**ittt5I«t:1^5 (010 (A) ) „ * M M W X' 1* ;< <J •? J* 
^^^^S^f^^lJ^iSSSSOOtfffl^fc, ift ^ T , S« 3 0 0 iCTa, W, Ti 
. Mo. A 1 » Cu, Cr. Ndi>f>i«SnfcS*, ffIIE7E^^±fie^i:-r?)-g-^*t^f 

SL< »i it 4fc » » , y ^^o^Fi^feiTc^^ K - t" ^ ^ L fc # & a B B & sli 81 K ft « £ ft 5 
31 & ©I A g P d Cu^ft4if©^*PO*tttS:tt4»fii:J: 9 & §1 £ Jfc fife L , * © * 
» /^-VlDI^If-3t#tl3 0 1 ?:F^Lfc„ ;©?I|3 O 1 11, ^ - h m UlC t@ 
St5, ISE^T. mmm 3 0 2 £LX. <k*0tD*Sr (^jX^CVDft?) (C ,t "5 n g{b 

K3o 2(1, Y&mwktTmm<D 2 ^<D'&m*%zt^-t„ 

10 12 9] 

ft © * 2fe ( X y< y * y > >f ft , LPCVDfe, 7* 7 X c V D ft ) IC J; t) 2 5 
~ 8 0 nm© ff $ T- * ft ff ^ * <£ 3 0 3 *• » fig L fc . f ©f , * IS 91 X 11 , U - if JMb ft 

id 33 # a u- — if « , Wis&m (o \s — if x \* m w ^ — if & ^ v 5 0 * n *s m x a > jg^ 

iSWYVO.f - f©|2SiS(»ft5 3 2 n Bl 5. 5W)i, il ft 38 « © YAG U — If © 
(8E* 1.064 * m. 3 5 0W) ISW^IlC^Lfc^feCicT^lf^ 
i # 3 0 3±5rjl^^)t'^SLT, S « 3 0 O _t #e ft St ¥ 31 # 3 0 3S.tf^ft«^^ff 
3 0 4 ?r«fiEt5. SJtffiT-fc5^«f(:gl:, »*!3B«^-1f*»6>*tdl*ixfcil5»lfti:IBI 

fc<5-*&ft5lWrlE¥i*flEgS0>fiH«fcH:, **«EO^^/u^-SrittSEW^<-^*., i€ fft & 
fcW^fc*, iW**^:****^*:***-?**. * H Kg 0flK ^ T tt, #ft 

f*t^3 o a^ifijctswt/^LYojs, * % n & m ^ ft , *m&m±mz&M 1 w*m> 

» 3 0 4 it5:tt^iffo5„ r © J; 5 (c -r ft . ^«ftl4i©if:i:t-tS#tt 

© ¥ * # « ^ * ^ fig t- # s «t ss & m if & m * $ n 5 cpu* <r> m ft k w m 

[01 30] 

CVDj£4i'Ofii9i©aiiS:ffl^t, v'7> (SiH<) ^f^t7^-^7-<>^^ ( 
PH 3 ) roH^^^Sri^tSrit, yv (P) £K-7*LfcNS©#ftft*3tft£fiScf]JI 
L fc o & <^ T , ^ B B B f*«ft3 0 3 St/gSfflft3 0 4 > *Ol:NSO*fiff •# 
3 0 5 l:/^->iI%ffoT, #ftj£^sgft:Jl3 0 6, gSIf 1*1 3 0 7 , 3 0 8 
. NI*I*I 3 0 9 - 3 1 Uf^t5 (010 (B) ) „ 
[0131] 

ftV^f, U^*ha»lbfc3^*7 3 12£^fi£L, i£ftg¥&{*:Jl3 0 7. 3 0 8 Cgt 
5*NS*|fl:|3 1 0, 3 1l£<k*0<73*ftfCj;t)|&ftbfc (010 (C) ) . £ V m 
L < tt , Ni*|*l3 1 0, 3 1 1 ££Sftit*3|frS3 0 7. 3 0 8 t^S^Jt^flJffl 
LTi?f y^SCi!INa*|*i3 1 0, 3 1 1 ?r»4t5. 
[0132] 

« T. Ni*«*| 3 0 9 Si;8Sff*3}*i3io, 3 i UiSt5i5l;, *fl 
©if ttl:*t5ff?H:J: 9S1I3 1 2 0l:i^t5 (010 ( D ) ) „ 
[0133] 

^ (O > U'v f ^hd»P>^5-^^^€rfflV>T, NS*9*13 1 3, 3 1 4 £ , 1113 1 
5, 3 1 6^fsft5 (010 (E) ) . r<7)|^ N ^Sf ¥#«=I 3 0 6 |C li , 

9 a* £ d 5 „ jt<D'&.mmm3i5. 3 1 6st;sss*i*i3o 7, 3 0 8 ^tit 
h x o icmmm 3 1 7^®ist5, ^(ommm3 1 7 « , ftsity- h»iiw2ow 
a * J *• * -r . 
[01 34] 
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&^t-. mmm 3 1 7 ± ic, ^jocistt^ttsMff^i^t, mm 2 0 ~ 1 oonm 

»$USg3 1 8«lt5 (i 1 1 (A) ) „ JSfctC, W, 1 W « BC 3 1 8 5rSIt 5 £ 
? IC , «J9l 0 0~4 0 0 nmfi0g?2#Hig.5.U ; Kffl 0 0 - 4 0 0 nm«lftl$g5: 
« 1 ff0 /& -f 5 „ S^^T. ftfflCKkiti^/^-VjDILT^ ^tl3 2 1 . 3 2 2 Sr 
^fiScb. ftl:ft«l3 2 K 322£^*^i:LT, * 2 * t « - >lD I L T . « 

113 1 9> 3 2 0 S:Jg^t5. 
[0135] 

> ^ & 31 £ 5 o * & S T* »i , # ^ # 1 3 0 7 , 308 (C, yvXttfc*fc^0>15flslC 
ML. NS^M-^-r5T:*e^7C^^<Sj§Sl-S5iD-f-5„ *I!IWT-Ii K-Xf^ 5 . OX 10 

1 0 1 3 ions/cm 2 . M & M S. £ 5 0 keV <D & W T X „ U >*fflV^t K~ f > ^fcl * 5 . 
rwK> ^11 3 1 9 « 3 2 0 SVtfitl 3 2 1 , 3 2 2 i« Nftft*t 5 ^ftftjclf I: 
*f-r-5-7^^t^oT, « 3 2 4« 3 2 5 ^»*ift, 1X1 0 1 8 

~ 1 X 1 0 2 0 atoms/cni 3 ©fiSffii ^NS*W-£-*-33F«4fe7C*#«ao£;i'bS. 

[0136] 

i^tl/-^^ h t> 4 5 v ^ ^ 3 2 3 2r B£ * L fd , S # t£ <£> If Kiyf >^^}toT 
#113 19, 3 2 O^iilJtt, 111 3 2 6, 3 2 7 5:f ^t5 (Hill ( B ) ) 

o 

[0137] 

* cr>'&^ ^ t LtliLfcitfegl 3 2 1 , 3 2 2 ?riyf >^i:J:5^SLfc (Hi 20 
1 (C) ) . * mm MX fit , HF*iyf y^SSI^t, ^xyhxyfy^CiD^ 

* L fc „ ft P f , gffcCU'^^ hA^JiS^^^ 3 2 8 «ri^LT. ±E© K-tfy^fc 
SiDtiii^tlDllET-K-fy^felSrffOo^^te^T'fi, K-Xf% 3 . 0X10 

15 ions/cm 2 i:L, jDaiE^ 6 5 kevro^ttTT-^ mm.m 3 2 6 & ^mvo7tmi l ztt-f : s^' 

ffitg ) 3 2 9IC»4 1 X 1 0 18 ~5 X 1 0 1 9 atoms/cm 3 CO Wk & f&M X T ffo®> 7C 3? ft -5- £ ix , 
^M^fM^(N+H^c)3 3 0(CJ4 1 X 1 0 19 ~5X 1 0 2 1 atoms/cm 3 (75 & g © IS "C N Si £r 
f*#-rS^#B«97C***ln$nfc. * fc v 7- ■* *Asm&Qim 3 3 1 # JB fifc $ *L 3 . 
[01 38] 

ft T* , Uv ; ^h^P>/j:5v^^328?r^4Lfcf,lffc^Uv ; ^h^b^5v^^3 30 
3 2S:»*Ut (Hll 1 (D) ) . * 0> « , K-trv^iffllSrtToT. Pf t^MTF 
T co ?£ t£ 1 t ^5*1*11:, mf IB AS l «o Ml 1 S> <t fij&w^lS^ft^^^^i&^Tc*;^ 
^jD^tLfcTFM^lli^^^^-r^o * & 38 T «± , it§ 3 2 7 5r >P*E«l%i CjSt t 5 ^ ^ 

) 3 3 3, *#E*>««(P-ffiJ«)3 3 4 Sl/f^/HiW 3 3 5 Sr JE5 J« U . * SI 
Jg #11 X li , i/**7>(B 2 H 6 )?rf ^fc^tv K-XST-, K — XftfclxiO 16 ions/cm 2 
. *n 1 BE £ 8 0 ke V © * # T -C , PSf4rtt5--*-55Ftt*>7c3l5<0»£fjiSl x l 0 19 ~5 x 
1 0 2 1 a toms/cn. 3 <t ft 5 <£ 0 \c F — t? > ? t&M & ft i tc „ ft *3 K — f > ^ & a £ f? 5 3? # 

[0139] 40 

ft K , U"^^h*»€>*5-^^^ 3 3 2SrBSS*L, 111 3 2 6 , 3 2 7^-vx^tLT. 
jBl|«R3 1 8S:R*tti?f y/LT, 111 3 3 6 . 3 3 7 *»j«Lfc (B 1 1 ( 
E) ) . BlOIgia^ ^lgfi|*?r§ifNf t^/HF7yv?^^ (p-SiT 
FT) 3 3 8 P ^ -v * >v M h y > ~S * 9 (p-SiTFT) 3 3 9 > I^C^bII ¥ 

tft^ttf h7 V-^^^ ( a - S i TFT) 3 4 O Sr R-Ifi±l:*fiSt5 I k *t t fc 

o 

[0140] 

igcV^T, »IK34 U«^t5. :©^SI3 4 1 7 X C V D * fi * x< 

V 9 m& ffl ^ . H$^100~200 nmi L t S f ?r § tf Jfe t S ^ I T , 11X1191 
« JS t Ltl«t5„ # H JS #J T* 12 . -fyX^CVDSHCX 9RVl 0 Onn©KftiftS 50 
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[0141] 

A ifc 4: A3 ^ 3 w t # # m X <fc 5 . 
[0142] 

ft T* , iffe iii SH 3 4 1 _h IC , |gf 1 3 4 8 ^ff^f5, »8l 3 4 8 Htli > CVDfe 

. *y7? K. B C B , T^y/U«P©**»*IBI» XttT^y/HKt»^a^3l*8toa 
il^ffi^i. * H SS #J T* ft , gf l.6^m©7n;H?;I^Lf; 0 S5il 3 4 8li 
, Sffi±2 0 0lc^^$tLfcTFT{d«t?)[iadi^i^fPL, ¥ S ft 1" -5 S * ^ * 5 3£ 1^ <£> T- 

[0143] 

ft IC , %&mm 3 1 7 . 34lSO!3 4 8 5ri7f>^LT 1 I«|3 1 5, M 4fc) SI 3 
30, 3 3 3 lcSt53V?^ — /uSr.JgJ* L . gt^t, ^fcow^mtt t^Mff 

flO I £ *f o T , IB *R 3 4 2 ~ 3 4 6 SrllSLfc. >S*E ^ T , IE IS 3 4 2~3 4 6 5rSIt 5 
J: 5 K ilfe * J* 3 4 9 £ & j£ L It o 
[0144] 

CPU*4flCflta$ix*«tB.lBlK*ffl»t L h 7 > i? X ? It. L D DliXliG O L D 
« it # # if T* *> 9 , Sig<b(75fc*(Cb7V> f ^^<D'A*B'fk^lll2>rt^»iLV^„ # Si JS 
0^^Jtl5NS h7y-^7^ 3 3 8 , PlF5yi?^? 3 3 9IJ, LDDfil: 
^•-rSfcfes 3!E** ; f-©WJ»^»fe*<. « «i S SS ffl ^ T t> i v^o IRUKt^^p 

y-i-ftg;i3 i 7 <omm<k& xfrit tt^^& . *mmm(OT.mx*te. ns»i3 1 7 

# » 1 5* * IK 3 1 8(C^S^tt7c^ffiT-K-t">i/XSd5tTfen, ^ - h *fe ffl: Bl 3 1 7 
«» S JxT** D , gift t:tt^t*fe5. Sfc, ii$E$8^<DU--!F?rffl^5£, B B B Pfe 

# '> ft < , ^ctf o'^gl^^ft^ffl^T^ h7y^^#t^*t5:i*^t5fcft, 

[01 45] 

tl "C* $> 5 o 

[ it ffi m 2 ] 

[0146] 

*«?l5rlffl Ltf^SSiiSl^iS©- &l t L-X . ff^*y 7, 7^^^*>7, 

^), f£SSg£ffc £{« X. SJ^ff £3£g (Aft W (^Digital Versatile Disc (D V D ) f © IE 
[0147] 

i 1 2 (A)li**il-Cfc 9 , g ffc 3 0 0 1 , 3t f£ 3 0 0 2 , S/TSI 3 0 0 3, * f — 
A-8J 3 0 0 4 , ffsl-AASf 3 0 0 5 ^4^tf. *I^IJt*a3 0 0 3 Wf gCffl 

i^:Hift5. 38 % m fi i* § $8 7t s -e *> £ * '< y 9 y 4 v a* & w * < , m ft f 4 X 
7"i/-f iHi^SSSttsctis-eti. ft**, «^^«(4, ^yavffl, t v»ii 

[0148] 

13 1 2(B)ttfv>^ r ;U^f/l'*^7t-fo!5, # 3 1 0 1, 3? SrB 3 1 0 2, £&g&3 1 
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03. iff*-3 104, K 3 1 0 5 , ->t y # - 3 1 O 6 tt. # 3i 

W »i * * tt 3 i o 2rofSi;ffl^5:Hiff 5. 0 l 2 ( c m y - H^-yt/uav 

fa— ##3201. ff # 3 2 0 2 . S*9i3 2 0 3, - K 3 2 0 4 , 

^S8l*-h 3 2 0 5 , *-fyf^y^^^ 3 2 0 6 Utttr. *»Wli**»3 2 

0 3©ff8i:li»5r tis-et 4, 
[0149] 

@ 1 2 (D)li ; e/WA'3>f a - * T* £> 9 , ## 3 3 0 1. $*S1! 3 3 0 2, * y f- 3 
303, S#^- 3 3 0 4, h 3 3 0 5 ?^ttf„ *^BJ(i**S 3 3 0 2 © 

ffiCffl^s:t*f* 5. mi 2(E)iif5^!«#^«ix.fc^^^wiii^W4^g(A# 

W(CI4DVDI?^SIfi)T-fc'9, ##340 1, # 3 4 0 2 , S*SfA 3 4 0 3, « ^ 10 
SB 3 4 0 4, IE«jKfr(DVD<9t)Kii«|l3 4 0 5, If^- 3 4 0 6, ^ t° — * — $f5 3 
4 0 7 f ?r^tf ( *^a5A3 4 0 3l2£<tLTiIi<$!<i$g£:*^L, «*SB 3 4 0 4 l±£ 
t LT J$ltS5r*^t5^, #*^ttrtL"b*^SBA, B 3 4 0 3, 3 4 0 4 ©f^filC 

[0150] 

Ell 2 (F)li^-^;uSf-f ^^w-f (--y K-7i?>F7-f^yn')ffcD, ##3 5 0 
1, « ^ g& 3 5 0 2 , 7-A3 3 5 0 3 ^ttf. *JSKH:»$A 3 5 0 2 ©fr«CfflV^5 
ri/JST-tSo 0 12(G) (4 7t'&0, ##3601, *^gB3602, g # 

3603, ^Sgl#-n 6 0 4 , P^^yffiaa 6 0 5, g fg! g|5 3 6 0 6 , /< y x 20 
y-3607, f^AA9 3 6 0 8 , »ff*- 3 6 0 9, i8ISC3 6 1 O^^^tf, #|g 
90 »4 S? ^ SB 3 6 0 2 »^fil:ffl^5;tiitl5 t 
[0151] 

1 1 2 (H)ttISIIi5f & 9 , ## 3 7 0 1 . « # 3 7 0 2 , t^SC 3 7 0 3, W^A^J 
1 3 7 0 4 , #^rffi^Sl53705, Jfefls^r— 3 7 0 6. ^Sgi^^- h 3 7 0 7 , T V x 
t 3 7 0 8 f *«ifl^*ai3 7 0 3 ©f^i!lCffl^5r tiST#5„ ft *5 , * ^ 
853 7 0 3 IJIfe©f SlCfifeWJ^^i^tS r i: fiSHS©itlfi^»t 5 r t 

a* t- # s . 

[0152] 

#s*iseijMt±E3*is<DjBtti75S4, msfiajico^-rtu^— iridic ffi^-g-fe-^THife-r 30 

[ 0 m <o m * ft si m ] 
[01 53] 

[Hi] tf— A^jKyhOBSAtJW«5«^-Sr*i-0. 

[02] # 38 m *S ft 5 £ # J6 to bT — A * tK jx h B # w — M & * f HI . 

[0 3] *^^i:ii(t5S*R©t"-A^jK2/ h<7?Jt#^^f — S <£> — 0y%7Fi-0 o 

[04] #Hlt<©»1IBl*:lftWi-*H. 

[0 5] *i|ftl©u-fT = -;i'©«T-&^ti| 0 

[06] #H:66<O7fcfg2£rfft9!-r-50o 

[i7] *|ft©fg3i!!lSt5i t 40 

[08] l/-f 7 = -/V©i^ S:*t0. 

[09] *II©«i4 5:lils^t5i„ 

[0 1 0] *^^©*#*gt©fgIi5rHi^t5i, 

[0 1 1] *««©*»*»I©^|(IgtttWt5B. 

[0 1 2] #3g9§£fflWcm- : f$iS§£^i-0. 
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F^ — 5F052 AA02 BA04 BA07 BA11 BA12 BA15 BB01 BB02 BB05 BB06 

CA04 DA02 DB02 DB03 DB07 EA15 FA06 JA02 JA04 

5F110 AA17 AA30 BB02 BB04 CC02 CC07 DD01 DD02 DD03 DD05 

EE02 EE03 EE04 EE06 EE09 EE14 FF04 FF09 FF30 GG13 

GG15 GG25 GG43 GG45 GG47 HJ01 HJ04 HJ12 HJ23 HK09 

HK34 HM15 NN02 NN03 NN04 NN22 NN23 NN27 NN35 NN36 

NN71 NN78 PP01 PP03 PP04 PP05 PP06 PP07 PP29 PP34 
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